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REDUCED DUST LUBRICANT JOTD PROCESS FOR PREPARATION OF 
METALS FOR COLD FORMING 

Field of tihe Invention 

The present invention relates to compositions and 
methods for lubricating metal surfaces prior to drawing 
or other cold forming processes on the lubricated metal. 
5 Normally, the surf aces to be lubricated are first given a 

phosphate conversion coating, before applying the 
lubricant according to this invention, 
statement of Related Art 

It has been known for many years to prepare metals 

10 for cold forming by lubrication with a soap or similar 

material. Generally, a phosphate conversion coating, 
applied from solutions that contain zinc ions, and some- 
times also contain calcium, nickel, manganese, copper, 
and/or other divalent metal ions, is put on the surface 

15 prior to coating with the soap. An aqueous solution of 
alkali metal soap, suchr as sodium stearate, capable of 
reacting with zinc phosphate to produce a very favorable 
form of zinc stearate called ••reacted lube" in situ on 
the surface, is generally preferred for the lubrication 

20 stage. 
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THe outer surface of a metal object treated with 
such a lubricant has a thin, friable layer of soap on it, 
and any physical handling of such an object, including 
the drawing processes for which they have been 
lubricated, often generates dust in the surrounding 
atmosphere. Increased general consciousness in recent 
years about chronic illnesses possibly caused by workers 
breathing dusts has motivated attempts to change or 
modify soap type lubricants used before cold forming, to 
reduce the generation of dust from metal objects so 
treated. Such is one object of this invention. 

Published European patent application 0 301 120, ac- 
cording to an English abstract of it, teaches a metal 
working lubricant composition comprising (Al) 0.2 - 1.8% 
by weight of poly {vinyl alcohol) and/or (A2) 0.2 - 3% of 
a derivative of polyvinyl alcohol produced by treating 
the poly{vinyl alcohol) with an oxidizing agent and 
containing, in addition to -OH groups, keto groups, car- 
boxyl and/or carboxylate ion groups, and optionally alde- 
20 hyde groups and/5r olefin groups conjugated with keto 
groups, (Bl) 1 - 45% of water-insoluble fatty acid salts 
of which at least 65% have a chain length of at least 16 
carbon atoms and {B2) 0-1.5% of water-soluble alkali 
metal soaps, and/or (CI) 1 - 6% of a glass-forming borate 
25 and/or (C2) 1 - 6% of boric acid esters of polyvinyl 
alcohols (Al) and/or (A2) , and (D) 0 - 1* of a 

surfactant. . 

AH English abstract of published East German patent 
application 257 359 teaches a lubricant for cold working 
30 of nctal comprising 1 - 45% of an alkaline earth metal 
soap, 0.2 - 1.8% of poly {vinyl alcohol), 4 - 6% alkali 
metal borate, and the balance water. 

An English abstract of published East German patent 
application 256 804 teaches a lubricant for cold working 
of metal comprising insoluble soaps dispersed in water, 
glass-forming inorganic additives, poly (vinyl alcohol), 
and optionally surf actants , wherein 0. 2 - 3% of the 
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solution is a derivative of PVA structurally modified by 
an oxidant so that it contains at least keto and carboxyl 
or carboxylate groups. 

An English abstract of a Russian patent application 
5 SU*279841, describes a liibricant for cold drawing of 
metals comprised of an alkali metal soap of a composition 
containing 25-50% by weight of oleic acid, 5-10% stearic 
acid, 15-20% linoleic acid and 5-10% dihydroxy stearic 
acid, the balance being polymerization products, 

10 triglycerides and esters of the acids. 

None of the eibstracts of these East German, Russian 
and European patents teach any dust reduction benefits 
from using the compositions taught therein. 

Japanese Laid-open Application 57-40200 teaches that 

15 exfoliation and shedding of a lubricant layer during cold 

drawing may be substantially reduced by adding 2 - 5 % of 
an emulsion of a copolymer of ethylene and vinyl acetate 
to a lime soap lubricating solution containing quick 
lime, metal soap, alxominum stearate, and water or to a 

20 solution of- borax and water. The presence of quicklime 

(i.e., calcium oxide or hydroxide) in the solutions 
according to this invention would destroy reacted Ixabe. 
Description of tihe Invention 

In this description, except in the operating 

25 examples or where expressly stated to the contrary, all 
nxombers describing amounts of materials or conditions of 
reaction or use are to be understood in all instances as 
modified by the word "about" in defining the broadest 
scope of the invention. Practice within the exact 

30 nimerical limits specified is generally preferred. 

An Improved fatty acid soap lubricant composition 
has now been discovered in which the dust generating 
tendency is greatly reduced in use in cold forming 
processes of lubricated metals. The improved, soap 

35 lubricant component of the liibricant composition consists 
essentially of an alkali metal salt of a saturated fatty 
acid with up to about 25 weight percent of an alkali 
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» , of an unsaturated fatty aeid. little as 

Til Z ot the unsaturated fatty acid salt 

^Les so J i^rovenent in dust — ^«>--- f 'H". '* 
25% being »ore desirable and fr«. about 10 to IS or 22* 

, TinrVst preferred. . ^^^^ 

are the sodiun, potassium or lithim. salts, witn 

"•""'^^nr^ti acids, saturate, and unsaturated, bavin, 
e to « clrL ato*s -ay be e-ployed, the preferred acxds 

. . Lrt^L: vith — ^:Jr^^^.^r 

rL.r^^st~;:.n::::^or r saturated^fatty acid 
ooBponent with sodiuB oleat. being preferred as the 
unsaturated fatty acid coinponent. provided a 

15 in view of the foregoing, there is pr 

lubricant tor cold forming of »etal. =»I>-«^ °^ » J^^^ 
ecid soap component, an i^aprovement for P^^*"^ ^^^^^^ 
dust tendency wherein the improvenent is » '""^ » 
soap component consisting essentially of 

20 aJli metal soap ^-^^ ^boT^^^^^^ 

r^rirW .-.-. - preferably 
Z to IS or 22*) of an aUcali metal soap of an 
Saturated fatty acid having from e to 22 carbon atoms 

/^Tnrtc-h T3T-fiferably 18 carbon atoms). ^ 
25 soaps are water soluble, also called 

react!^: soai as they react with the P-^^:: 

conversion coatings -VPi-3.^7>--- » Tubr^nt 
surfaces prior to application of ™e 

30 I^sition before cold drawing or forming pf the «t.l. 
Atypical reactive saturated fatty acid soap 
T ^ium stearate, a technical grade available 
^^^iall, a. =,. soap containing at least sodium 
Wrat. with < 3* of C„ fatty acids, ».d < 1* oo-bin«l 
. ^ ^ c ^atty acids. Grades containing less«: »»unts 

" :;'^?«^1«.rate may be employ-i but are less 
desirable. 
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It is preferred that the concentration of reactive 
soap in the working lubricant solutions according to the 
invention lie within the range of 5 to 150 g/L of 
solution. Increasingly more preferably, the amount of 
5 reactive soap concentrate is at least 10 or 16 g/L, up to 
about 60 or 70 g/L. 

It is preferred that the loobricant solutions 
according to this invention should be substantially free 
from insoluble soaps such as the alkaline earth metal and 

10 other polyvalent metal ion salts of fatty acids. Less 

than 1% by weight, or with increasing preference, less 
than 0.8, 0.5, or 0.1% by weight of such insoluble soaps 
are preferred in the compositions. 

The dust generating tendency of the soap lubricant 

15 coatings may be further reduced, without substantial loss 

of lubricating effect, by addition of an optional water- 
soluble, film-forming polymer to the aqueous solution 
from which the Ixibricant coating is conventionally 
applied, as further described in commonly assigned, U.S. 

20 application of Kulongowski, U.S. Serial No. 551,982, 

filed July 12, 1990. (The term "water-solxable" as used 
for the film-forming polymer herein means that the 
solubility is sufficient to cause an appreciable 
reduction in dusting tendency when used together with 

25 other conventional ingredients in a conventional aqueous, 

post-phosphating, l\2bricating solution. The term film- 
forming means that a layer no more than 2 millimeters 
{H]QiB«} thick of a water solution of the polymer alone 
dries spontaneously at a temperature of 85* or more to 

30 produce a continuous film. It is increasingly preferable 
when a continuous film is formed under these conditions 
at drying temperatures not lower than 72, 60, 44, 31, or 
20* C.) 

Preferably the amount of water-eolxible f ilm-f onaing 
35 polymer used is from 2 to 20, more preferably from 5 to 
15, still more preferably from 6 to 8% by weight of the 
eunount of water-soluble salts of fatty acids that are 
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used in tixe lubricating solutions. 

Preferably, the %«ter-soluble f ilm-fomiing polymer 
used for the invention is selected from the group con- 
sisting of poly {Vinyl alcohol) (hereinafter "PVA-), 
5 poly{2-ethyl-2-oxa2olene) (hereinafter "PEOx") , 
poly{ethylene oxide} (hereinafter -PEO") , poly{vinyl 
pyrrolidone} (hereinafter "PVP"), and copolymers of vxnyl 
acetate and ethylene (hereinafter -EVA-> . Among thxs 
group/ EVA- is less preferred and PVA is most preferred, 

It)- and among types of PVA, that prepared by hydrolyzing 
poly(yinyl acetate) and containing 11 - 13 % of residual 
acetate groups is most preferred. 

in some cases in which soap solutions according to 
the invention with water-soluble film-forming polymer as 

15 an optional ingredient added to a fatty acid soap 

formulation, increased corrosion of the coated metal may 
be observed. This corrosion can be avoided by adding an 
optional inhibitor to the mixture. Such use of an 
optional inhibitor is accordingly, preferred with use of 

20 the optional film-forming polymers. When employed the 

inhibitor preferably is used in an amount that is from 
0.9 to 8.6, more preferably from 1 to 7, still more 
preferably from 2 to 5 weight percent of the amount of 
water-soluble salts of fatty acids with from 8 to 22 

25 carbon atoms that are used in the lubricating solutions. 

Preferably the corrosion inhibitor is selected from the 
group consisting of alkali metal nitrites, organic 
amines, amine borates, organic carboxylic acids, aromatxc 
sulfonic acids and their water-soluble salts, water 

30 soluble salts of boric acid, alkanol amides, and 
imidazoline. The most preferred corrosion inhibitor xs 

sodium nitrite. 

It has also been observed that best results are 
Obtained with soap solutions when they are formulated 
35 with the optional film formers that they have somewhat 
higher Batocock Numbers than would normally be used for 
the same solution in the absence of the film-forming 
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polymers . Preferably the Babcock Ntmber in an aqueous 
soap solution of this invention is between 0.5 and 5, or 
more preferably between 2 and 3.5. 

A solution according to this invention may also 
5 contain an optional complexing agent for heavy metals, as 
taught generally in U. S. Patent 4,199,381 of April 22, 
1980 to Nuss et al. The complexing agent nay be any 
material known as such in the art, including ethylene 
diaminetetraacetic acid (hereinafter "EDTA") and its 

10 salts, nitrilotriacetic acid (hereinafter "NTA") and its 

salts, N-hydroxyethylethylene diaminetriacetic acid 
(hereinafter "NEDTA") and its salts, diethylene triamine 
pentaacetic acid and its salts, and diethanol glycine. 

Alkalinity of a working lubricating solution 

15 generally increases removal of any pre-applied phosphate 

conversion coating layers and increases the tendency of 
the final lubricant coating to cause dust. Therefore, it 
is increasingly preferred that the pH of the working 
lubricating solution according to this invention not 

20 exceed 11, more desirably not exceed 10.6, and preferably 

not exceed 10.0 or 9.6. Most preferably, aqueous 
lubricating solutions according to the invention have a 
free acid value as defined hereafter between 0.3 and Gi6 
points. 

25 Another embodiment of this invention is a 

composition of a concentrate from which a lubricating 
solution composition according to the invention can be 
prepared by mixing with water. Generally, for economy in 
shipping, a solid concentrate with relatively little 

30 (less than 40% by weight) water is preferred. In order 

to solubiliae the preferred amount of the reactive soap 
from the concentrate and form a working lubricating 
solution according to the invention, the water with which 
a solid concentrate is mixed must usually be raised to 

35 about 85* C or higher in temperature. As noted earlier, 
a working lubricant solution will contain from 5 to 150 
g/L, preferably 10-16 up to about 60-70 g/L. 
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A process embodiment of this invention may be per- 
formed by contacting a suitable phosphated surface with a 
lubricating solution according to the invention, as 
generally described above. 
5 An ideal lubricating process would maintain a 

consistent, high coating weight level of reacted luhB, 
avoid the introduction into the lubricating solution of 
byproducts that interfere with the desired reaction 
between constituents of the phosphate coating and 

10 constituents of the lubricating solution, and remove a 

minimal amount of the phosphate coating that was on the 
metal when it entered the Ixibricating solution. No 
actual lubricating solution known can accomplish such 
ideal lubrication, but preferable prior art practical 

15 baths tend toward maximizing the ratio of reacted lube 

coating weight to conversion coating loss, with 
consideration toward optimizing the ratio of reacted lube 
coating weight to unreacted lube coating weight. In the 
present invention, it has been found that the amount of 

20 reacted lube is less important than with solutions of the 

prior art, because sufficiently low drawing forces and 
adequate lubrication for drawing can be obtained with 
lower ratios of reacted to unreacted lube than in the 
prior art. Nevertheless, it is increasingly preferred 

25 that a process according to this invention continue for a 
sufficient time to produce a total lubricant coating 
weight of at least 3 g/m', in order to avoid undesirably 
high drawing force requirements for the lubricated 
surfaces produced. 

30 The temperature of the lubricating solution and the 

time of contact between the lubricating solution and the 
phosphated surface in any process according to this 
invention are generally within the range of such 
conditions as used in the art for reactive lubrication. 

35 For example, the temperature is usually preferably 
between 70 and 96* C, more preferably between 76 and 87* 
C, and the time of contact is preferably between 1 and 10 
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minutes, more preferably between 3 and 7 minutes. 

Other variables investigated had relatively little 
effect on the results. No difference in dusting tendency 
was observed between final drying at room . tempera txire and 
5 at 121® C for from 10 to 15 minutes. Also, no difference 
in dusting tendency was apparent when phosphate 
conversion coating levels were varied from 10.8 to 21.6 
grams per square meter ("g/m^") . There was a slight 
increase in dusting tendency when the phosphate coating 

10 was as light as 3 g/m^, so that it is preferred that the 

phosphate coating exceed that value. 

The practice of the invention may be further 
appreciated with the help of the following non-limiting 
operating examples and comparison examples. 

15 - General Conditions for All the Examp les and Comparative 
EX?tmpl^s 

The temperature of the lubricating solutions was 
maintained at 79* C, and phosphated metal specimens were 
contacted with the solution for 5 minutes, then dried for 

20 15 minutes in an oven maintained at between 88 and 99* C. 

The test specimens were Type 1010 cold rolled steel that 
had been conventionally alkaline cleaned, pickled in sul- 
furic acid, and phosphated by use of one of the 
commercial zinc phosphating solutions available from the 

25 Parker+Amchem Division of Henkel Corporation, Madison 
Heights, Michigam, iinder the trade mark Bonder ite^. Two 
different types of Bonder ite^** were used, in solutions 
maintained with a total acid number of 35 points, with no 
significant difference in the results as reported below. 

30 (Points in this instance are defined as the nximber of 

milliliters of 0.1 N NaOH solution required to titrate a 
5 ml sample of the phosphating solution to a phenolph- 
thalein end point.) The average phosphate coating weight 
was 12 grams per square meter of surface (hereinafter 

35 ••g/m^^') for all the panels. 

TiiB free acid content of the lubricating solutions 
was measured according to the following procedure: 
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Pyee Acid 

pour 200 ml of a solution of 0.2 weight 
percent phenolphthalein in isopropyl alcohol 
into a 400 ml beaker, then add a 10 ml sample 
of hot lubricating solution, measured with a 
conical graduate or a pipet. Heat the mixture 
in the beaker to boiling, and boil for at least 
one minute. Remove from heat and titrate 
imnediately, while the solution is still hot, 
with 0.1 N NaOH solution if the solutxon xs 
clear rather than pink, to the development of a 
permanent, faint pink. The ml of titrating 
solution required is the number of "points" of 
free acid. If the solution is already pxnk 
after boiling, titrate with o.l N sulfuric acid 
instead to the permanent disappearance of the 
pink color. The number of ml of acid is then 
the points of free alkalinity. 

The Babcock Number of the lubricating solutions was 
20 measured by 'the following method: 

pour 10 ml of a solution of 0.2 weight 
percent phenolphthalein in 2-propanol into a 50 
ml beaker, then add an accurately measured 10 
ml sample of the hot lubricating solution to be 
measured, mix thoroughly and heat to boiling. 
Filter through a fast filter paper such as 
Whatman 541 into a Babcock test bottle with a 
graduated neck. Wash the beaker and filter 
paper with a second 10 ml amount of a solution 
of 0.2 weight percent phenolphthalein in 2- 
propanol that has been heated to boiling just 
before use. Discard the filter paper. Place 
the Babcock bottle into a boiling water bath 
for at least 30 min to drive off all the 2- 
propanol introduced. Then add 20 ml of a 
solution of 50 weight percent sulfuric acid in 
water to the Babcock bottle. Swirl the bottle 



25 



30 



35 
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to mix its contents and heat the flask and 
contents in a boiling water bath until a 
distinct oily layer has formed on top of the 
liquid in the flask. Add hot water to the 
5 flask if necessary to bring the top and bottom 

of the oily top layer within the graduated 
portion of the neck of the bottle- The differ- 
ence between the graduation values for the 
upper and lower edges of the oily top layer is 

10 the Babcock Number for the sample. The Babcock 

nxamber corresponds to the volume percent of 
oily material produced by acidifying the 10 ml 
sample of the Ixibricating solution. Each 
Babcock unit corresponds to 2 volume percent of 

15 fatty acids in the lubricating solution. The 

positions of the upper and lower edges of the 
oily layer should be read while the bottle is 
still immersed in a boiling water bath, to 
avoid errors that result from rapid cooling 

20 when the bottle is removed from the bath. 

Coating weights and other related characteristics of 
the samples are defined and/or were determined as 
follows: 

Wl = Weight (in grams) of panel and phosphate 
25 coating. 

W2 = Weight (in grams) of panel, phosphate coating, 
and Itibe coating after exposure to lubricating 
solution. 

W3 « Weight (in grams) of panel after exposure to 
30 phosphating and lubricating solutions, followed 

by water strip. 

Water strip: Immerse panel in boiling 
deionized water, in sufficient volume to 
provide at least about 4.3 ml of water per 
35 square centimeter of panel surface, for 

three minutes. Remove panel and rinse by 
immersion in a similar volume of boiling 
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deionized water for three minutes. Remove 
rinsed panel and dry in oven, cool to 



ambient temperature, and weigh. 
W4 = weight (in grams) of panel after -^^^^^^^^ 
5 phosphating and lubricating solutions, followed 

by water strip as above and solvent strip. 

solvent Strip: Place panel in extraction 
portion of a Soxhlet or similar extractor 
that accumulates freshly distilled solvent 
in a container to a specified level, then 
^° drains the accumulated solvent, and 

repeats the cycle. Make sxire all panels 
loaded are completely covered when the 
container is filled to just below the 
level that produces drainage. Extract for 
at least 30 minutes with condensate from a 
vigorously refluxing mixture of 55 weight 
percent isopropyl alcohol, 32 weight 
percent n-heptane, , and the balance 2- 
, ■ ethoxyethanol. Remove panel, dry in oven, 

cool to ajobient temperature, and weigh. 
W5 = weight (in grams) of panel after exposure to 
phosphating and lubricating solutions, followed 
by water strip and solvent strip as specified 
above and then by chromic acid strip. 

Chromic Acid Strip: Prepare solution by 
dissolving 800 g of CrO, in sufficient 
water to make 4 liters. Heat solution to 
82- C and maintain at that temperature 
with stirring and thermostatic control, 
immerse panel for 5 minutes. Remove panel 
from hot solution, rinse quickly in cold 
water, dry with clean compressed air, and 
weigh. 



25 



30 
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Surface Area is neasured in. square meters. 

A) conversion coating loss = g^y^ace Area 

B) Nonreacted lube = sLlL'o^''l^^^. 

C) Reacted lube = sLlLlJ^Kre^. 



D) 



fW 4 — W5) 

Residual Conversion coating «= '^TTIzJrzr'TT] 



Surface Area 

E) Total Ixibe = Nonreacted l\ibe + Reacted Ixibe. 

Corrosion susceptibility of the lubricant coated 
samples was measured according to American Society for 
Testing Materials Standard Procedure D2247-87. Results 
are reported below according to the following scale,, from 
15 visual observation of the amount of red and/or white 
corrosion on the sample tested: 

Percent of Area 
Rating Symbol ef Sample Corroded 

RIO 0 

20 R9.5 < 10 

R9 10 • < 20 

R8 20 • < 30 

R7 30 - < 60 

R6 60 - < 80 

25 R5 80 • 100 

The dusting tendency was measured by the following 
procedure: A square of dark colored velour material 6*5 
centimeters ("cm**) long on each side was placed in 
contact with a dried lubricant-coated panel to be tested. 

30 The panel was 15 cm long, and the square of velour was 
initially placed at the top center of the panel. A 
cylindrical weight with a mass of 1 kilogram and a 
diameter of about 5 cm was placed in the center of the 
square of velour and the latter was pulled along the 

35 remaining length of the panel while the weight remained 
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After this traverse of the panel, the ligM 
"J^Tdust ^ the lubricant coating, if present 
easl^\e seen against the aar. velour The »oun 
Of such dust present was rated on . «^ ofj to 
1 corresponding to no visible dust ana 
, L <^7erage of the velour within the circular area 
- ^Hht had rested during its traverse of the 

panel. a "IJJB" model 

The ease of drawing was measured on a tu» 

„ , .av Tst .achine ^ ^^^.^^^ r '^T^ 

T^i; r^rcrro-o ptu:^: rmcre^ents o, aoo 

tZT r^orce're^ired for drawing was read directly 
from instruments on the nachine. 

" E..^^ l^.icant solution concentrate was pre^red 
bv fLt Mixing 154 parts by weight ("PBW-, of 50 % 
.Jlirm hydroxide with 359 PBW of additional water 
rrat::r"-tion to about ,5. = JO «.is ^xture 
added While stirring, ^on a ^^^^^-J^'J^,^^ 
high quality technical grade stearic 

^ b r rrirof^-orLtr - ; 

ritr'tke-tlt^d fatty acids were ^i^ adde. 

«-5i was simultaneously added, from anoi^neir 
25 pme ^'^^ .^w *^^<T.« The mixture was 

to the mixture with stxrrxng. Tne mxxtuj. 

rrrt«.::rrtur. with contmued --^^--.•t^- 

PB, Of water had been lost by ^-P"'"""' .^^^"^ud 
W.S then allowed to cool, foming a friable solia 
30 Trtdu" containing approxi»t.ly 57 weight percent 

''-^r?re:L:'^- ---- solutions noted 

below an "ount of the sodiu- stearate concentrate 
Tr^Ud a. described abo^ was dissolved - 

" rr^rU-^n rU:;: bel^. to which -as then 
*dded 2.e amounts of oleic acid and HaOH noted to provide 



W092/21737 



PCr/US92/04373 



a mixture of sodiim stearate and sodium oleate soaps 
having a BabcocX Number of about 2*3 which were then 
evaluated for dust tendency as described above. The 
composition of the lubricants evaluated can be seen from 
5 the following Table lA and the results of dusting 
evaluation seen from Table IB, 



T^ble XA 

Sodium 

Stearate Oleic 

10 Lubricant Concentrate Acid NaOH 

sample (a/1.) IsZLL ISZIil 

1 60 0 0 

2 60 0.3 .05 

3 60 0.9 -14 
15 4 60 2.4 .37 

5 60 9.9 .76 

6 60 9.9 1.5 

7 70 9.9 1.5 

8 80 9.9 1.5 
20 9 90 10.0 1.5 



Table IB 

Hon- 







Reacted 


Reacted 












Lube 


Lube 








25 




(Water 


(Solvent 


Total 


Residual 






Lubrican't 


Soluble) 


Soluble) 


Lube 


Dust 




Samnle 










patinq 




1 


6.1 


12.3 


18.4 


14.2 


10 




2 


6.8 


11.6 


18.4 


13.6 


10 


30 


3 


5.5 


8.9 


14.4 


14.1 


7 




4 


5.6 


7.1 


12.7 


15.3 


7 




5 


5.8 


4.3 


10.1 


14.2 


6 




6 


6.8 


1.5 


8.3 


14.7 


5 




7 


6.1 


4.5 


10.6 


15.0 


5 




8 


9.2 


5.7 


14.9 


14.1 


4 




9 


10.8 


7.3 


18.1 


17.2 


4 
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b« seen from the foregoing, the total dust 
As can be seen i^roiu sodium 
levex de=r.a... with in=r««d "°>^ J*^*^^ 
ole.t. vl«> counts o, .bcve ''^=f " " ,ost 
b.s.d on the a»=unt of .od.um "^^atty 
. Rased on the total amount of faT:-cy 

a^a a^ottl soap lev.1 of X.ss than 80 g/I.. • 
Zll' oT hy weight provides the -ost 

desirable results. 

EyqTnp^e 2 „f drawing was measured on a 

in this example the ease of ^"^^''^^ earlier with 

^ - .^^ test machine as noted earxiet 
-LOB- Taodel draw test ma drawing 

-irtna first te.t vith a ^^^J^^^^J^\r^ 

3oai«. ^rrrr. "ncn:Ua" — 

ei^loyed on """^ ^''^^"^ ^^^^ stearate to 

coating ^^^^^^ of o.eic acid and suf.i=i«.t 

which was added 7.5 g/i- o 

.odi«. hydroxide « "'"""'"^ Tratl^ Of 10 and the 
sodium stearate lubricant had a "j^J^ 
stearate pXu. oleate lubricant » „ 

TO. draw force and clamping force xn lbs. 

follows: 
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Table 2 



5 


ainp jLii^ 
Force 


Sodium 
Stearate 


Sodiixm S'tearat.e 
and Oleate 




1600 


170 






1800 


195 






2000 


215 


150 




2200 


235 


180 


10 


2400 


265 


200 




2600 


280 


205 




2800 


300 


225 




3000 


320 


230 




3200 


325 


255 


15 


3400 


350 


275 




3600 


375 


265 




3800 


450 


290 




4000 


600 


345 




4200 




335 


20 


4400 




385 




4600 




380 




4800 




430 




5000 




520 




5250 




510 


25 


5500 




635 



Example 3 

In this example another ••LDB" test was run again with 
a 1/2 inch die on zinc phosphate conversion coated metal 
using sodium stearate concentrate as described earlier. 

3 0 The samples tested were two sets, one employing an old 
solution of sodixuD stearate concentrate used previously 
at a level of 90 g/L compared to the same stearate 
lubricant to vhich vas added 5,6 g/L of sodium oleate (as 
sodium oleate, not oleic acid and sodixzm hydroxide) . The 

35 second set vas carried out using a freshly prepared 
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sodium stearate lubricant (prepared as earlier descrxbed) 
at a level of ' 90 g/L compared to the same fresbly 
prepared sodium stearate lubricant to which was added 5.6 
g/I. sodium oleate (as sodium oleate) . The dust ratxng of 
L Old stearate lubricant was 7, while the old plus the 
added sodium oleate was 3. The dust ratxng of ^ 
freshly prepared sodium stearate was 10, whxle the 
frLhly prepared lubricant to which sodium oleate -s 
!dlld proviled a dust rating of 3. All solutions had a 

Babcock Number of 3. _ 

The. draw force and clamping results can be seen xn 

the following Table 3. 

Table 3 

Draw Vri-r-r;:^ flbS.^ ; . 



Clamping 
Force 


Old 

<!tearate 


Old 
Stearate 
* oleate 


3200 


400 


255 


3400 


400 




3600 


425 


295 


3800 


460 




4000 


545 


350 


4200 


650 




4400 


890 


400 


4600 




505 


4800 




530 


5000 




550 


5250 




875 


From 


the foregoing 


it can 



Fresh 

gjtiearate 



355 



410 



535 
1000 



Fresh 
Stearate 
fc Oleate 



280 

320 
320 

390 

420 
475 
795 



ratings are Bigx»j.i.j.wa»t*.-.j — c - 

sodium oleate to a stearate lubricant composition. From 
Table 3, a significant improvement in drawxng is 
particularly noted with the old, aged lubricant. 
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What: is claimed is: 

1. In a water soluble lubricant for cold working 
of a metal surface comprising a fatty acid soap 
component, the improvement wherein said fatty acid soap 

5 component consists essentially of a mixture of: 

(A) a water soluble alkali metal soap of a 
saturated fatty acid baving 8 to 22 carbon 
atoms and 

(B) a water soluble alkali metal soap of an 
10 unsaturated fatty acid in an amount effective 

to reduce the dusting tendency of said metal 
surface after coating and drying of said 
lubricant. 

2. A Ixibricant as defined in claim 1 wherein said 
15 fatty acid soap of said unsaturated fatty acid Is present 

in an amount of up to 25% by weight of said fatty acid 
soap component « 

3. A lubricant as defined in claim 2 wherein said 
amount is about 5 to 22%. 

20 4. A lubricant as defined in claim 2 wherein said 

amount is about 10 to 22%* 

5. A lubricant as defined in claim 1 wherein said 
saturated fatty acid and said unsaturated fatty acid is a 
fatty acid. 

25 6. A lubricant as defined in claim 5 wherein said 

unsaturated fatty acid is oleic acid and said saturated 
fatty acid is stearic acid. 

?• A lubricant as defined in claim 6 wherein said 
oleic acid soap is present in an amount of about 10 to 18 

30 weight percent of said fatty acid soap component* 

8. A composition which can be mixed with water to 
form a liquid working lubricant composition having a pH 
not greater than 11, for coating a metal surface to 
reduce the f rictional resistance encountered during cold 

35 working of the metal surface, comprising water in an 
amount to dissolve a fatty acid soap component, said 
fatty acid soap component consisting essentially of a 
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mixture of: ^ ^ ^ 

(A) an alkali metal soap of a saturated fatty 
acid having from 8 to 22 carbon atoms and 

(B) a alkali metal soap of an unsaturated fatty 
acid having from 8 to 22 carbon atoms in an 
amount effective to reduce the dusting 
t:endency of said metal surface after coating 
and drying of said lubricant. 

9 A composition as defined in claim 8 wherexn 
said alkali metal soap of said saturated fatty acid xs 

sodium stearate. 

10 A composition as defined in claim 8 wherein 
said alkali metal soap of said unsaturated fatty acid xs 

sodium oleate. . _ 

^5 11. A composition as defined in claim 10 wherexn 

said sodium oleate is present in an amount of about 5 to 
22% by weight of said fatty acid soap component. 

12 A composition as defined in claim 11 wherexn 
said sodium oleate is present in an amount of about 
10-22% and said alkali metal soap of said saturated fatty 
acid is sodium stearate. 

13 A liquid composition for applying a lubrxcant 
coating to a metal surface to reduce the frictional 
resistance encountered during cold working of the metal 
surface, said liquid composition having a pH not greater 
than 11 and consisting essentially of water and: 

(A) from about 5 - about 150 g/L of a water- 
soluble fatty acid component consisting 
essentially of a mixture of: 
30 (1) an alkali >»etal salt of a saturated 

fatty acid having 8 to 22 carbon atoms 
with 

(2) an alkali metal salt of an unsaturated 
fatty acid having 8 to 22 carbon atoms 
in an amount of about 2.5% to 25% by 
weight of said fatty acid component; and 



35 
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optionally, one or more of a component selected from the 
group consisting of: 

(B) a water-soluble film forming polymer; 

(C) a corrosion inhibitor component; and 

5 (D) a complexing agent for heavy metal ions* 

14. A composition as defined in claim 13 wlierein 
said composition has a pH not greater than 10 and a free 
acid value from about 0.3 to about 0*6 points. 

15. A composition according to claim 13, wherein 
10 the weight of component (B) is from about 2 to about 20% 

of the weight of component (A) . 

16. A composition according to claim 14, wberein 
the weight of component (C) is from about 0.9 to about 
8.6% of the weight of component (A). 

15 17. A composition as defined in claim 13 wherein 

said alkali metal salt of said saturated fatty acid is 
sodium stearate and said alkali metal salt of said 
unsaturated fatty acid is sodium oleate. 

18. A composition as defined in claim 17 wherein 
20 said sodium oleate is present in an amount of about 5 to 

25% by weight of said fatty acid component. 

19. A composition as defined in claim 17 wherein 
said sodioim oleate is present in an amount of about 10 to 
22% by weight of said fatty acid component. 

25 20. A process for reducing the frictional 

resistance encountered during cold working of a metal 
surface, wherein the improvement comprises contacting 
said metal surface, at a sufficient temperature for a 
sufficient time to deposit a film effective for friction 

30 reduction on said metal surface, with the licpiid 
composition defined in claim 13 thereby providing reduced 
dusting tendency of said metal surface after coating and 
drying of said liquid composition. 
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